Shear-dependent functions of the interaction between soluble von Willebrand factor and platelet glycoprotein Ib in mural thrombus formation on a collagen surface.
Recent flow studies have clearly established the function of von Willebrand factor (vWF) in initial platelet adhesion, in which the interaction of surface-immobilized vWF with platelet glycoprotein (GP) Ib, particularly at high shear rates, leads to the transient capture of flowing platelets onto the surface. This interaction is thought to trigger activation of platelet GP IIb/IIIa, leading to irreversible platelet adhesion and subsequent mural thrombus growth. The role of vWF-GP Ib interaction in secondary thrombus growth remains to be clarified, however. In this study, time-course images of the thrombus formation process were obtained using a whole blood flow system that allows real-time visualization of fluorescence-labeled platelet thrombus formation. The system employs a collagen-coated surface in a parallel plate flow chamber mounted on an epifluorescence microscope, which is then subjected to computer-assisted image analysis. In perfusion of blood preincubated with anti-vWF antibody NMC-4, which blocks the vWF-GP Ib interaction in solution, neither primary platelet adhesion nor subsequent thrombus growth on a collagen surface was detected at high shear rates (> or = 1210/s). In addition, even under experimental conditions in which initial platelet adhesion normally occurred, NMC-4-treated blood perfusion showed an apparent defect of secondary thrombus growth at the same high shear rates. The overall process of thrombus formation at low shear rates (< or = 340/s) was not affected by specific blockers of the vWF-GP Ib interaction. These findings indicate that, in addition to the interaction of surface-immobilized vWF with GP Ib in platelet adhesion, the interaction of soluble vWF with GP Ib is required for secondary thrombus growth selectively at high shear rates.